Drinking water should not contain disease-causing microorganisms or harmful chemicals. It should be clear, colourless and odourless. To ensure that drinking water meets the above criteria, Canada has negotiated a set of guidelines with the provinces.
Guidelines for Canadian Drinking Water Quality
Lists of contaminants that should not be present in drinking water at concentrations exceeding Maximum Acceptable concentrations (MAC). Some contaminants my still be under review, therefore an Interim MAC (IMAC) has been set. The Guideline also contains Aesthetic Objectives (AO) for compounds that my not have a health impact, but can still be a nuisance.
Frequency of water testing
The frequency of water testing depends upon: 
Health related parameters
In general, drinking water should be sampled semi-annually for all chemical substances for which MAC and IMAC concentrations have been set.
For private water supplies, it is desirable to ascertain the levels of all health-related parameters when a new water supply is brought into use.
Monitoring of non-health related parameters
• Provide information that will assist in implementing the appropriate treatment • Some of these parameters may be used as indicators of water quality • Aid in determining suitability of new water sources
Domestic water quality
Water required for household use is called domestic water • Municipal water treatment plants are designed to supply homes with a domestic water quality that meets drinking water quality guidelines • Rural users often have two sources in the house, one for drinking (usually with extensive treatment), and non-potable water for other household needs
What is in water?
• In nature all water contains impurities • As water moves it dissolves and carries with it the things it contacts • These may be minerals, man-made chemicals and microorganisms • At certain levels all of these may be considered contaminants
Contaminants
• A contaminant is considered any physical, chemical, biological, or radio-logical substance or matter that has an adverse effect on air, water, or soil.
• Contamination is the introduction into water of microorganisms, chemicals, toxic substances, wastes, or wastewater in a concentration that makes the water unfit for its next intended use.
• A contaminant in drinking water may make it unpalatable or even unsafe. 
Sources of contamination

Effects of contaminants in water
• Aesthetic -unappealing taste or odour and staining • Cosmetic -unappealing effects of ones appearance • Acute health effects -occur within hours or days of the time that the person consumes a contaminant.
• Chronic health effects -occur after people consume a contaminant for many years
Microorganisms
Not all microorganisms present in water will result in ill health effects. Those that do will likely cause acute health effects.
• Protozoan parasites • Algae • Bacteria • Virus
Protozoan parasites
Cryptosporidium is a parasite that enters lakes and rivers through sewage and animal waste. It causes cryptosporidiosis, a mild gastrointestinal disease. However, the disease can be severe or fatal for people with severely weakened immune systems.
Giardia lamblia is a parasite that enters lakes and rivers through sewage and animal waste. It causes gastrointestinal illness more commonly known as beaver fever (e.g. diarrhea, vomiting, cramps).
Algae
Excess algae growth can impart taste and odour problems to potable water Blue-green algae toxins are the naturally produced poisons stored in the cells of certain species of blue-green algae (Anabaena, Aphanizomenon and Microcystis). These toxins fall into various categories. Some are known to attack the liver (hepatotoxins) or the nervous system (neurotoxins); others simply irritate the skin.
Bacteria
• Most often cause gastroenteritis.
• Some disease causing bacteria are found naturally in water . These are often referred to as opportunistic pathogens.
• Other disease causing bacteria are found primarily in human and animal fecal waste. 
Common problems in ground water sources
• High levels of inorganic material such as iron, manganese, hardness, sodium, arsenic, and sulphates • Some shallow wells have unique problems the most common being nitrates.
Water Treatment
Because of microbial and chemical problems in surface and ground water, most water sources cannot be consumed without treatment. Some commonly used treatments are:
Filtration
• A process for removing particulate matter from water by passage through porous media.
• Slow sand filtration -the passage of raw water through a bed of sand at low velocity resulting in substantial particulate removal by physical and biological mechanisms • Granular activated carbon (GAC) filtration -Adsorptive particles or granules of carbon usually have a high capacity to selectively remove certain trace and soluble materials from water. GAC may be colonized by bacteria which may also remove trace and soluble materials by biological mechanisms (BAC) • Reverse osmosis and other membranes -allows the passage of the water but not the dissolved solids, the liquid produced is a demineralized water.
• Coagulation -The clumping together of very fine particles into larger particles caused by the use of chemicals (coagulants). The chemicals neutralize the electrical charges of the fine particles and cause destabilization of the particles. Often the first step in surface water treatment. Common coagulants are salts of aluminum and iron.
Oxidation
• Oxidation is the addition of oxygen, removal of hydrogen, or the removal of electrons from an element or compound.
• Oxidation can be effective in converting Fe 2+ and Mn2+ (water soluble forms) to Fe 3+ and Mn 3+ and Mn 4+
• Air, chlorine, potassium permanganate and ozone may be used as oxidants
Sedimentation
A process in which solid particles settle out of the water being treated in a large clarifier or sedimentation basin. Settling time of some particles through 1 m of water:
• Gravel -1 second • Fine sand -2 minutes • Clay, algae and parisites -2 hours • Bacteria -8 days • Colloids, virus -2 to 200 years
